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Validation of a Simple Exercise-Test Based
Method for Early Identification of Multivessel
Coronary Disease After Acute Myocardial
Infarction
Diagnostic Significance of Exercise-induced
ST-Segment Depression in the Lateral Limb
Leads
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To evaluate the diagnostic significance of ST-segment depression in the lat-
eral limb leads (I and aVL), 366 consecutive patients suspected of haVing
CAD underwent standard exercise testing. They were aged 34 to 85 years;
234 were men and 132 women. No patient had previous myocardial infarc-
tion. A significant ST-segment depression of 2:0.1 mV were observed in the
lateral limb leads in 57 patients (16%). In patients with ischemic ST-segment
depression, those with the lateral limb lead ST-segment depression had a
shorter duration of exercise (3.7 ± 1.6 vs 4.7 ± 1.8 min; p < 0.001), a slower
peak heart rate (111 ± 20vs 125 ± 20 beats/min; p < 0.001), a greater mag-
nitude of the maximal ST-segment depression (0.29 ± 0.14 vs 0.16 ± 0.08
mV; p < 0.001), and a greater number of leads with ischemic ST-segment
depression (6.6 ± 1.6 vs 3.6 ± 1.8; p < 0.001) than those without. Sensitivi-
ties to detect significant CAD were lower by the lateral limb lead ST-segment
depression than by the anterior or inferior lead ST-segment depression (23
vs 75, 53%; p < 0.0001 for both). In detecting multi-vessel CAD, however,
the lateral limb lead ST-segment depression had a higher specificity and a
positive predictive value than the anterior (92 vs 54%; P < 0.0001 and 67
vs 47%; P < 0.01, respectively), or the inferior lead ST-segment depression
(92 vs 68%; p < 0.0001 and 67 vs 50%; p = 0.03, respectively). In particu-
lar, a positive predictive value in detecting multi-vessel CAD was 82% in 44
patients with ST-segment depression in both lateral limb and inferior leads.
Conclusion: The lateral limb leads may be the last to develop ST-segment
depression during exercise testing, which is regarded as a specific marker
for severe coronary artery disease.
lead ET and of the combination of Land R precordial leads (new technique)
for the detection of LAD disease were found respectively 76% (19/25) vs
92% (23/25), for RC disease 25% (4/16) vs 88% (14/16), for LC diseese 47%
(6/13) vs 85% (11/13), for the detection of l-VD were 54% (29/54) vs 89%
(48/54), for 2-VD 63% (17/27) vs 96% (26/271. for 3-VD 83% (15/18) vs 100%
(18/18) and for the detection of CAD 61 % (61/99) vs 93% (92/99), P < 0.001,
while the specificities were found the same 91 % (31/34).
Conclusion: It is concluded that this new technique based on two Exercise
Systems has the highest diagnostic ability for the detection of CAD and it
evokes the need for the creation of a new exercise system with 15 leads.
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The presence of multivessel coronary disease IMVDI is a powerful determi-
nant of prognosis after acute myocardial infarction (AMI). The use of early
exercise testing (ExT) in the detection of MVD has produced conflicting re-
sults in part due to the use of submaximal protocols and the selective use
of angiography. We routinely perform coronary angiography after AMI irre-
spective of the results of ExT.
In this setting, we studied the use of multivariate analysis of clinical and
exercise parameters derived from maximal ExT. to detect the presence of
MVD in consecutive patients after AMI. Of 240 patients with AMI (October
1992-May 1994), 117 had both early (8 ± 2 days) maximal ExT and coro-
nary angiography (13 ± 8 days) after uncomplicated AMI. No complications
occurred related to ExT.
Using a discriminant analysis, a statistical model was established in the
first 72 patients (learning group) and validated in the next 45 patients (testing
group). Baseline variables were comparable in terms of age (56 yrs vs 59 yrs),
Q-wave AMI (83% vs 76%), inferior AMI (65% vs 69%), use of thrombolytic
therapy (64% vs 60%) and MVD (44% vs 36%).
Of 9 clinical and 15 exercise variables which were incorporated in the dis-
criminant analysis, the number of METs achieved Ip < 0.0005), maximal ST
segment depression in V5 (p < 0.0051 and maximal exercise heart rate were
the only variables significantly associated with the presence of MVD in the
learning group. The discriminant function, using these 3 variables, correctly
classified 75% of patients with MVD in the learning group and 79% of pa-
tients in the testing group, whereas the use of maximal ST depression alone,
the most conventional index, correctly classified only 60% of patients in the
testing group (p < 0.005).
Thus, maximal ExT can be safely performed early after uncomplicated AMI.
The accuracy of early ExT in the detection of MVD can be improved using
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We had observed a relatively high frequency of false negative stress elec-
trocardiograms compared with SPECT thallium scintigraphy in patients with
LAHB. Purpose: To assess the effect of LAHB on the sensitivity of exer-
cise induced ST depressions for ischemia compared with SPECT thallium
scintigraphy. Methods: A 5-year retrospective analysis of all treadmill thal-
lium stress tests performed in our exercise laboratory was performed. Pa-
tients with LBBB, RBBB, IVCD, LVH or <85% of maximal HR were excluded.
Study group: n = 25 (16 M, 9 F, ages 35-87)
Matched controls: n = 18.
Results: (1) The sensitivity of ST depressions for ischemia in the study
group was 30% compared with 71 % in the control group, the specificities
were 90% and 75% respectively
(2) There was no significant association between presence of ischemia on
ECG and on SPECT thallium scans in the study group, while an association
was found in the control group (p < 0.01).
Conclusions: The sensitivity of exercise stress tests for ischemia is low in
the presence left anterior hemiblock.
It is known that right precordial leads RV3' RV4, RVs could detect Rightcoro-
nary (RC) artery stenosis. The common exercise test (ET) has a low ability to
detect RC disease especially as a single vessel disease (VD). The aim of this
study was to improve the diagnostic accuracy of the ET for the detection
of coronary artery disease (CAD) using a combination of Left (L) and Right
(R) precordial leads. We studied 133 patients (pts) aged 32-73 (mean 48 ±
7) years (122 males and 11 females) who underwent treadmill ET using the
Bruce protocol and coronary arteriography. We used two Exercise systems.
The pts were walking on the treadmill of the one system. In the monitor of
the first system the usual 12-lead ECG and in the monitor of the second sys-
tem the additional R precordial leads (RV3, RV4' RVs) were simultaneously
recording. The start and the end of the ET in both systems were done at the
same time by two of the investigators. Thirty-four pts had normal coronary
arteries, whereas 54 pts had l-VD, 27 2-VD and 18 3-VD. Of the pts with 1-
VD, 25 had Left Anterior Descending (LAD) disease, 16 had RC artery disease
and 13 Left Circumflex (LC) artery disease. The sensitivies of the usual 12-
Results. 5-15 HW & SC tests were done in each patient over 13-36 weeks
of follow-up. During HW tests, HR increased from 97 ± 19 to 129 ± 21 bpm
(p = 0.009), 02 SAT decreased from 64 ± 9 to 39 ± 19% (p = 0.0071. PP
increased from 30 ± 7 to 45 ± 9 mmHg (p ~ 0.007), ePAD increased from
17 ± 3 to 27 ± 8 mmHg (p = 0.059) and dP/dt increased from 401 ± 91 to
765 ± 242 mmHg/sec (p = 0.009). Changes during SC were similar to those
during HW
Conclusions. Standardized, repeated exercise testing using implanted
hemodynamic monitoring is feasible and further testing in larger patient
groups may verify the diagnostic and prognostic value of such procedures.
of hemodynamic responses during standardized exercise tests may have im-
portant prognostic and diagnostic value in cardiopulmonary patients.
Methods. We gonducted standardized 6-min hall walk (HW) and stair climb
(SC) tests every 2 weeks in 5 cardiopulmonary patients; 4 with chronic heart
failure, 1 with chronic obstructive pulmonary disease. Heart rate (HR), right
ventricular (RVI 02 saturation 102 SAT!. RV pulse pressure (PP), RV dP/dtmax
(dP/dtl, estimated pulmonary artery diastolic pressure (ePADI were recorded
at 2 sec intervals for 10 min before, during, and for 15 min after the HW & SC
tests using an implanted hemodynamic monitor (IHM) and an RV unipolar
lead with multiple biosensors (RV pressure and 02 SAT); these devices are
similar to a single chamber pacemaker in size and implant procedure. An
example of stored data from the HW & SC test is shown below:
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